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The problem: Accurate measurement of the inser-
tion loss of rf components while avoiding the effects 
of amplifier drift. 
The solution: Balancing currents across a bridge 
transformer with shorted probes and then with the 
component to be tested in the circuit. Adjustments 
are made to obtain a null on a sensitivity meter in each 
case and the difference in adjustment is interpreted to 
give the component's insertion loss. 
How it's done: The rf output of the input bolom-
eter is applied to the ratio transformer that is tapped 
to the primary of a bridge transformer. The secondary 
of the bridge transformer drives an amplifier
Directional Coupler 
connected to a null meter. The output of the bridge 
transformer primary is fed to an output bolometer 
through a phase shifter. To test the insertion loss of 
a component, the directional couplers are connected 
(shorted) and the tap on the ratio transformer 
adjusted to obtain a null on the meter. The tap 
position for meter null is recorded. The couplers 
are now disconnected and, with the test component 
inserted, the tap on the ratio transformer is again 
adjusted to obtain a null on the meter. Once an almost 
complete balance is obtained, the phase shifter is ad-
justed until an actual null is obtained. This tap 
position for meter null is recorded. The difference 
between the two recorded tap positions is converted by 
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a table or chart to give the rf insertion loss of the 
component tested. 
To prevent transients from affecting bridge trans-
former current, an electrostatic shield is placed 
around the transformer primary and maintained at the 
potential of the primary by means of the poten-
tiometer. 
Note: 
For further information about this invention 
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Patent status: NASA encourages the immediate 
commercial use of this invention. It is owned by 
NASA and a patent application has been filed. When 
patented, royalty-free nonexclusive licenses for its 
commercial use will be available. Inquiries concerning 
license rights should be made to NASA Headquarters, 
Washington, D.C. 20546. 
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